YcioBue

CkanupoBaHue ABUXKYMIINXCS O0bEKTOB.

Yactp 1. CkaHep — cTpOOOCKOII.

[Tpunnun paboThl cKaHepa U3BECTEH (CM. PUC): B Mpsi-
MOYTOJIBHOM KOpITyce 1 1Mo HarpaBagionum 4 ¢ mocTo-
AHHON CKOPOCTBHIO IBUZKETCH CUNUTHIBAIONIAA KapeTKa
2, KoTopas OCBeIaeT Y3KOH MOJIOCKOI cBeTa HaXoJId-
IIYIOCs CBePXy pabovyIo IPO3PAuHYIO IIOBEPXHOCTh, Ha
KOTOPO#l HaXoJuTCsi CKaHupyeMbiit oobekT 3. [losy-
JaeMoe IPU 3TOM H300paKeHue 3aHOCUTCS B MaMATh
KOMITBIOTEPA.

CKOpoCTh JABUKEHNS KAPETKHU TIOCTOSAHHA U PaBHA U =
30mm/c. Ha pucynkax cTpesikoii yKazaHO HalpaBJie-
HUe JIBUKEHUEe KapeTKN CKaHepa.

A ecru ckaHUpyeMbIil 00beKT JBHKeTCss? B 9TOM citydae dactu (y3KHe OCBeIaeMble ITOJIOCKH )
Oy/IyT 3adUKCHPOBAHBI B TOT MOMEHT, KOTJa IT0J HUMHU ITPOXOJUT CUYUTHIBAIONIAS KapeTKa, CO-
OTBETCTBEHHO HM300paxkeHme obbekTa OyaeT mcKaxkeHo. OJHaKO 9TU HMCKaXKEHHbIE M300pazKeHust
MOXKHO HCIIOJIb30BATh JIJIsi U3yUeHUsT 3aKOHOB JIBUKEHUSI TeJI, IePEMEeIaloniuxcs BOJm3n padboueit
MMOBEPXHOCTHU CKaHEPA.

1.1 CkarbIiBaHUe CTEP>KHs
Ckanep cjerka HaKJIOHUJIN M MOJIOXKUJIN Ha €ro pabovyio MOBEPXHOCTh KPYTJIbIi cTepxKeHb. Crep-

2KE€Hb CKaTbIBa€TCA B HallpaBJICHUW, IMEPIICHAUKYJIAPDHOM HallPpaBJICHUIO JIBU2KCHHA KapPETKMH. Ha
puc. 1 npusesena dororpadus ckarbiBatotierocs crep:xkus. Ilena deaenus cemxu — 5,0 mm.
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1.1.1 ¥YkaxkuTe Ha 3TOM PUCYHKe HallpaBjenne ABukennd crep:kad. 1.1.2 [lokaxkure, 9T0 JIBIXKE-
HUEe CTePXKHS MOXKHO CUNTaTh paBHOycKOopeHHBbIM. 1.1.3 Halimure yckopenue crep:kusga. Ouenure
IIOI'PENTHOCTD HaiiICHHOTO 3HAYCHU.

ﬁ"

1.2 IloctymnaTesibHOE KOJIeOAHUE CTEPKHSI.

TskenbIit MeTaInIecKuil cTepyKeHb, IOJBEIIeHHbIH Ha JJIMHHBIX HUTAX, KOJIEOJeTCsS ITOCTyIa-
TesibHO (TO ecTh Oe3 BpaleHns ) BOJM3n pabotueil OBepXHOCTH cKaHepa (cMm. puc). Hampasienue
KOJIEOAHWI CTEep:KHA TEPHEHINKYIIPHO HAITPABJICHUIO JIBUXKeHnA KapeTKu. [loyioxkenne crepkus
OTIpeIeISIeTCS KOOPIMHATON T, OCh KOTOPOIl ToKa3aHa Ha pucyHke. Ha puc. 2 mokazaHa mojIyqnB-
masica pororpadus KoJeOIoIerocs: crepkKust. Ha 9ToM ke prcyHKe — OJIOCKa MUJITUMETPOBOIA
Oymarm.

1.2.1 Onpenenure epuoi KoyiebaHuil CTEPKHS ¢ MAKCUMAJIBHO BO3MOXKHON TOIHOCTHIO. OneHnTe

IIOIrpenIHOCTb H&ﬁ,ﬂ;GHHOI‘O SHa4YCHMA.

1.3. BpaieHue crepkHs

CrepkeHb BpalaeTcs BOKPYT HEIIOIBUKHON BepTUKaJIbHON ocu C' HaT pa-
Oot1eil MoBepXHOCTHIO cKaHepa. Pororpadust IBUKEHNS IPUBEIEHBI Ha, PUC.
3. *llena genenus cerku — 5,0 mm.*

1.3.1 Onpenenure rpadudeckn MojgoKeHue ocu BpareHus crepxus C. &
VKaxKnuTe, B KaKyl CTOPOHY Bparmaercs crep:xkedb. 1.3.2 Ompepesnmre
CPEHIOI0 YTJIOBYIO CKOPOCTH BPAIEHUS CTEPXKHS W ¢ MAKCUMAaJIBLHO BO3-
MOYKHON TOYHOCTHIO. OIEHUTE TTOrPEITHOCTD HARIEHHOTO 3HAYMCHWA.

Yactp 2. TeseBuzop-cTpobocKoIl.

DBouibime BO3MOXKHOCTH JIJIsT U3YYEHHUS HEPUOJIMIECKUX ITPOIECCOB ITPEJI-
CTaBJIsIET SKPaH TeJIEBU30pa, KOTOPBII MOXKET BBICTYIIATh KaK ITPOCTPaH-
CTBEHHBIN CTPOOOCKOIL.

[lesto B TOM, 9TO KarKJas TOUKa SKpaHa TeJIeBU30Pa BHICBEINBAETCS B OIIpe-
JeJIEHHBIII MOMEHT BpeMeHH, a UMEHHO TOrJla, KOTJla Ha Hee I10I1a/laeT 3JIeK-
TPOHHBIN J1y4d KuHeckona. V306parkenue dbopMupyerTcs Kak 3aTeMHEHUE,
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T.e. HIEPEKPBLITUE U3IyYeHHs OT TOYKU JIyda JIEKTPOHHO-IYy9eBOi Tpy6-

ki nipeameroM (mim ero dactbio). [losromy Mbl Buamm JBuzKymmuiics Ha (GoHe SKpaHa HpejMeT
He MI'HOBEHHO U IEJIMKOM: €0 Pa3/IMYHble YaCTH BLICBEYMBAIOTCA B Pa3Hble MOMEHTLI BPEMEHH,
[IO9TOMY BUIMMOE M300parKeHne MOXKET CHJIBHO OTJIMYaThCs OT peajbHON (hOPMBbI JBUKYIIETOCH
npeamMeral

N306pazkenue Ha SKpaHe TejieBu30pa (GpopMUPYETCsi € MOMOIIBIO KIPOBOI U CTPOKOBOil pa3BEPTKH.
Bpewms passeprku ogHoro kajpa: Ty = 0,02¢ (25 KaIpoB B CEKYHILY ).

MozxkHO cunuTaTh, YTO OJUH KaJIp COCTOUT U3 312 ropn30HTAIBHBIX CTPOK, BI0JIb KOTOPBIX PABHO-
MEPHO JIBUKETCS JIyd, BpeMEHeM Tepexo/ia Jiyda K HAYaIy CJIeYIOINell CTPOKI MOYKHO ITpeHedpevb.

Cuwuraiite, uT0 Ha Bcex (goTorpadusax IKpaH TeJIeBU30pa N300pazkKeH MOJTHOCTHIO.

2.1 PaBHOMepHOe BpallleHuEe CTEPXKHs, OCh BpPallleHUs CBEPXY
OT dKpaHa. @mm,m
a

11 mpoBeJieHNsT 3TOrO IKCHEPUMEHTA MBI NPUKPENNINA JUINHHBIN
IIPAMO# CTEpzKEHb K BaJly JICKTPOJABUTrATE]ISL, KOTOPBIA PACIIOJI0XKU-
JIN HaJ| SKPaHOM TesieBu3opa. lIpm j1ocTaTodHo ObICTPOM BpalieHnn
cTepKHS Ha DoHe SKPaHa TeJIeBU30pa HAOIOIAIOCH HECKOJIHKO M300-
paKeHUil IIOJIOZKEHUI CTEepzKHs, IIpUYeM KarKJ0e U3 HUX OKa3aJoCh
m3orayteim (Puc.5). \

P

CTEepKeHEB

2.1.1 Ucnonb3ys poTorpaduio Bpalaionerocs CTepKHs, OIpe1e/1-
Te ¢ MAKCUMAJIHHO BO3MOYKHOI TOYHOCTBIO YTJIOBYIO CKOPOCTH Bpa-
menns crepykag. OTeHnTe MOrPerrHOCTb HaIEHHOTO 3HAYEHUS.

2.2 KoJjiebanusi BEpTUKAJIBHO PACIIOJIOXKEHHOW CTPYHBI.

CrpyHa HaTsHyTa BEPTUKAJILHO U COBEPIIAET IONEPEYHbIe KOJiebaHus B TOPU30HTAILHOM HAIPAB-
Jlennu Ha (poHe 3KpaHa TeseBu3opa. Kojsedbanusa cTpyHbI ONMUCHIBAIOTCH (DYHKITAEH:

X(t,y) = Asin (ﬂ'%) cos(wt),

rae L — BbIcoTa 9KpaHa TeJIEBU30pa.

Ha doto 5 npuseeno moydenHoe n300parKeHue 3Toi CTPYHBDI.

2.2.1 Ucnonw3ys npusejieHnyio gororpaduio, paccauraiite gactory kosebanuii crpyHbl. Ore-
HUTE HOIPEITHOCTh HAllJeHHOrO 3HAYEHUS.
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Pemenune

CKaHI/IpOBaHI/Ie ABU2KYIIIUXCA 00bHEKTOB.

Yactp 1. Ckanep — cTpobockor.

1.1 — 1.3 CkarbiBanue crep>kHs CTep:KeHb JIBUKETCI BHUS.

DKCIIEPUMEHTAJIBHBII TYyP.
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[Ipsimo Ha puCyHKe pasmedaeM OCH KOOPJMHAT (IpUYeM M KOODJMHATA M BPEMsi U3MEPSIIOTCS B

«KJIeTo4Kax» ). Pesymbrarer B Tabsmurme 1.

Tabmuna 1.
t | x X/t
1 [1,0 | 1,00
2 |35 | 1,75
3 |55 | 1,83
4 190 |2,25
5 12,5 2,50
6 | 17,0 2,83
7 | 21,51 3,07
8 26,0 | 3,25
9 | 31,5 3,50
10 | 37,0 | 3,70

3aKOH PaBHOYCKOPEHHOTO JIBUKEHUST

HpHBOﬂHTCH K JIHHGfIHOMy BuUay O4Y€BU/IHBIM HpeO6pa30BaHI/I€M

Crpoum rpaduk 5Toif 3aBUCUMOCTH.

DKCIIEPUMEHTAJIBHBII TYyP.
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YckopeHue cTepXHA

3,00

4,00
e St

R 2,00 P

1,00 +——o

0,00

12

Haxonum nakson rpaduka

K = (0,28 +0,03)———
KJIeTKa

Torma B coorBercTBun ¢ QyHkImeil (2) ycKopeHue CTep:KHsI PABHO

0 (0,56 i (),06) KJIETKa 5 MM

KJeTKa? 5 Mu
30 2

1.2 IToctynaTesabHOe KoJiebaHUe CTEP>KHS.

DKCIIEPUMEHTAJIBHBII TYyP.

— (0,56 + 0,06)———— = (0,10 + 0,01) .
C




=

e
V

Ha pucynke dakTndeckn — 3aKOH JIBHKeHHUsT cTepKHs. [loaToMy mpocTo m3mepsiem BpeMs 4 KO-
JiebaHuii, TOT 1A Iepuo/l KoaedaHmit

(124 + 2) MM

— (1.03 £ 0.02
30 20 (L, 02)c

=1
4
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Beprukanbuas TuHUSA HA PUCYHKE, BO-TIEPBLIX, COOTBETCTBYET BEPTUKAJILHOMY MTOJIOZKEHUIO CTEPK-

Hsl; BO-BTODBIX, SIBJISIETCST OCHIO BPEMEHH (B «KJIETOYKaX» )
Touku nepecedeHns «M300pParKeHUty IepeIyIOTCd depes3 MOJI0OBUHY 000OpoTa.

[To pucyHky cHuMaeM MX KOOP/IMHATHI U CTPOUM COOTBETCTBYIOININI rpaduk.

1.3. Bpaienue crep>kHs
Tabnuia 2. Bpatenne crepKus
DKCIIEPUMEHTAJIBHBII TYyP.



0,0

6,2

12,5

17.2

23,9

29,5

o o x|l —lo|3

35,0

N w w B
(&) o &) o

BpeMA (KNEeTO4KK)
N
(=)

BpalwieHue cTepXHs

15 —
10 //
5 A
N /
0 2 3 4 5 6 7
HOMep nonynoBopoTa
[To rpaduky HAXOIUM BpeMs OJIHOTO MOJIYOOOPOTA
Ty, = (5,8 £ 0,2) kneTkn
[TosToMy Bpems oHOrO 060pOTA
5 /
T =27y =2 (58+02) Bohfif = (1,93 +0,07)c
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VrjoBasg CKOPOCTb

w= (3,25 +0,11)22%,
C

IOEHT AT eIk

CTep:KeHb

Yactb 2. TeseBu30p-cTpoOOCKOII.

O60o3HAYNM PACCTOSTHIE OT OCU BPAIIEHNUsI 0 BEPXHET0 Kpast 9KpaHa a. B 9ToM crucreme mojioykenme
CTEPYKHS OIMCHIBAETCH YPaBHEHUEM - TIOJIOXKEHNE CTEPrKHSI ONMUChIBaeTCs (pyHKITHei

X = (Y +a) tg(wt + ¢0), (1)

TJIe Yo - CIyYalHbIl HAYaJIbHBIA yroJl HOBOPOTA CTEPZKHS; - 3aKOH ABUZKCHUA JIy4da 110 BEPTUKAJIN

Y =

Ymax
t. 2
- )

N3 stux ypaBHenuit HaxoauM (HYHKIUIO, OITUCHIBAIONLYIO N300parKeHne CTEPXKHS Ha dKPaHe:

X =Y +a) tg(wTOY + ©o). (3)

Ota QYHKIUs JOIYCKAeT JIHHEAPU3AIIIIO:
t = w7 ) 4
arcgy+a onmax+900 (4)

DKCIIEPUMEHTAJIBHBII TYyP. 11



Pesynbrarhl nsmepenuii KOOpJIMHAT, & TaKKe HeoOXOJUMbIe PacdeThl IPUBEICHbI B TabJMIe. 3Ha-
YeHHsI TapaMeTpoB (M3MepeHbI 10 PUCYHKY) @ = 1,9¢M, Y = 12,9cm

Y,em | X, em | Y/Yiax | arctg YLM
0,0 0,7 0,000 0,353
1,0 1,1 0,078 0,363
2,0 1,6 0,156 0,389
30 |22 0234 0422
40 29 10313 |0457
9,0 3,7 0,391 0,492
6,0 4.6 0,469 0,527
7,0 5,7 0,547 0,570
8,0 6,9 0,625 0,609

BpalieHue cTepHA

0,7

0,6 =

0,5

0,4 /—(/
0,3

\

arctg

0,2

0,1

0,0

0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
Y/Ymax

['pacduk moydeHHo# 3aBUCUMOCTH TIOKA3aH HA PUCYHKE.

KosdpdbunmenT nakiona rpaduka, paccantanuniii o MHK pasen

K = wTy = 0,42 + 0,04
CJIe,ILOBaTeJIbHO, YIJi0Basd CKOPOCTHb Bpall€HUA CTEPXKHA paBHA
w=(214+2)c".
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IONOEEHHA
CTRVHEL

CTROKH

2.2 KoJsiebanus BepTUKAJIBHO PACHOJIOXKEHHOUN CTPYHBI.

Pucynok nmocTpupyeT MeXaHU3M MOy YeHusT N300payKeHusT CTPYHBI.

[IpuBenennas dbororpadus He MO3BOJSAET MPOBECTH U3MEPEHUS C JOCTATOYHOI TouHOCTBIO. [To-
9TOMY TI0 BHJIY M300pazKeHusi MOXKHO 3aKJIOUNUTh, UITO 38 BPEMs BOCIPOU3BEICHUS OJIHOIO KaJipa
CTPpYHa COBEPIIWJIa MTOJIOBUHY IOJHOTO Kojebanus. [loaTomy MOXKHO OIEHUTH Tepuoi KojedbaHus
CTPYHBI

T = 2T, = 0,04c,

a JacroTa Kojiebanuit v = 25 I'm.
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